



SILICOSIS, ITS PATHOLOGY AND ROENTGENOLOGICAL
MANIFESTATIONS
LEROY U. GARDNER
The Trudeau Foundation, Saranac Lake, N. Y.
Silicosis as a disease was known in England as early as 1832, but as the
matter was turned over to a Commission nothing was accomplished for
seventy-five years. In the meantime the knife-grinders of Sheffield con-
tinued to suffer, but in South Africa, when the disease appeared there after
the Boer War, a competent organization was immediately set up to cope
with the problem. In America the lead and zinc industries had difficulty
with this ailment, particularly in times of depression.
In the surveys of the disease in this country certain fundamental facts
were discovered about it. Chief of these was the fact that mere exposure to
silica dust is no basis for the diagnosis of silicosis. It was found that there
are only two dusts known to produce severe damage, namely, silica itself, a
poison not only to the tissues of man but to laboratory animals, and asbestos
(a silicate), and perhaps certain other silicates the nature of which has not
yet been determined. Further statistics show that one-half million people
may be exposed to silicosis in America, and one-fourth of the people in the
world who are exposed to silica dust develop the disease. It was also shown
that mortality from silico-tuberculosis was very high and struck at later age
levels than did the mortality from the usual tubercular infection. One-
fourth of the patients studied in America showed tuberculous lesions, but in
South Africa seventy-five per cent of the silicosis patients die of tuberculosis.
Charts of the death rate of victims of silicosis in Oklahoma showed a maxi-
mum between 45 and 54, higher than the death-rate curve of industrial
workers on the records of the Metropolitan Life Insurance Co.
Three types of silicosis were differentiated, namely, the healthy lung,
simple silicosis, and silicosis with infection. Each of these types was sub-
divided as to symptoms: a) healthy lung, exaggerated linear markings and
increased root shadows; b) nodulation (imperative for diagnosis) and con-
glomerate shadows; c) localized discrete densities, mottling, soft nodulation,
and massive uniform shadows. These are roentgenological signs of the
disease.YALE JOURNAL OF BIOLOGY AND MEDICINE
The procedure of infection by the silica dust particles is that of reaction
of the lung tissue to any foreign particle. The dust particles enter the lungs
and are picked up by phagocytes in the tissues. These cells gravitate toward
lymphoid tissue around which they become concentrated into nodules. The
important difference in the methods of eliminating an ordinary dust and that
of silica lies in the fact that the lymphoid tissue reacts to the silica dust which
is toxic. Further inhalation of silica dust leads to concentration which acti-
vates proliferation of hyaline fibrous tissue. Because of this proliferation, the
nodules, heretofore indistinguishable from those of any other dust formation,
increase in size and ultimately supplant the lymph nodules. These concen-
trically laminated nodules are characteristic of simple silicosis and must be
present before the disease can be definitely diagnosed as such. The widening
of the root shadows as a symptom of this type of silicosis is caused by the
contact of the trachea and bronchi with this silica dust. These preliminary
nodules, however, obstruct the lymph channels and further inhalation of silica
dust results in concentrations of silica in focal areas. These conditions in
turn give rise to thickening of alveolar walls and the lesions characteristic of
chronic silicosis. This disease is a progressive one and will continue to increase
although the cause of primary infection-the inhalation of the dust-has
been removed. Sufficient exposure, however, leads to conglomeration of
these hyaline fibrous nodules and, concurrently with this effect, emphysema
develops.
The relation of tuberculosis to silicosis was studied in experiments on
guinea pigs, rats, and rabbits. It was found that after a silicotic condition
had been obtained, infection with tubercle bacilli brought death within two
months to the victims, but it was concluded from this evidence that the
silicotic tissue served only as a better growth medium for the bacilli than did
normal lung tissue. Not only can tuberculosis be induced in this manner
but it was found that healing tuberculosis could be reactivated by the intro-
duction of silica dust. Other investigations brought out the fact that massive
conglomerate shadows, indicative of a chronic infection, could be present for
a considerable time previous to the detected symptoms which appeared shortly
before death, and that minor forms of silicosis develop without exposure to
silica dust for an appreciable length of time. E. W. P.
March 13
SYMPOSIUM ON "CERTAIN PHASES OF HYPERTENSION"
The Endocrines in Hypertension-Dr. H. M. Zimmerman
The Pituitary Gland in Hypertension-Dr. Louise Eisenhardt
Renal Changes in Hypertension-Dr. H. E. MacMahon
To be published in a forthcoming issue of this Journal.
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CLINICAL-PUBLIC HEALTH CASE CONFERENCES
IRA V. HISCOCK
Published elsewhere in this issue.
THE COMPREHENSIVE EXAMINATION
FRANcIs G. BLAKE
The comprehensive examination was introduced at the Yale University
School of Medicine eight years ago when it replaced the separate course
examinations. Two comprehensive examinations are given, one after the
second preclinical year, before entrance into the clinical years, the other at
the end of the clinical years. This discussion deals primarily with the first
of these examinations.
The function of the comprehensive examination is twofold. Its first
purpose is to determine the qualifications of the student for admission into the
clinical years, and it is therefore given by the professors of the clinical depart-
ments. Its second function is to serve as an educational tool. It does this
not only by emphasizing the acquisition of a knowledge of the basic sciences,
but also by inducing the student to correlate and integrate this knowledge and
to apply it to problems of medicine.
The technic of the examination has changed considerably during the
eight years. In the period 1927 to 1932 the school faculty alone conducted
the examinations. In the first three years of this interval the comprehensive
examination was made out by the clinical and preclinical departments jointly.
Subsequently, until 1932, it was made out by the clinical-departments alone.
It consisted of a single written examination. Those students placed in the
lower quarter or third of the group were also required to take an oral exami-
nation given by the professors of the clinical departments as a group, each
student being examined separately. In 1932 the National Board Exami-
nations, Part I, were substituted for the comprehensive written examination.
Inasmuch as the National Board Examinations are given in the individual
subjects, it was decided that all students should also be examined orally.
This is done by each department separately because of the large number of
students now taking the comprehensive oral examination.
During this period 416 candidates have been examined; 332 (77.4 per
cent) have qualified on their first attempt. Of the 94 failing to qualify, 16
withdrew at once. Forty-seven qualified on their second attempt, 20 failed
their second attempt, and 11 have not yet made a second trial. The clinical
faculty favors retaining the oral examination. J. D. R.
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INFANT BEHAVIOR RESEARCH
ARNOLD GESELL
Published elsewhere in this issue.
LECTURES ON BACKGROUNDS OF MEDICAL PRACTICE
February 18
HUMAN BEINGS AS DEFINED BY CULTURE
EDWARD SAPIR
The physician occupies a peculiar position in society because he comes to
people in a time of need and of distress. He inherits from primitive periods
the role of medicine man. To the layman his diagnosis is infallible and his
prescription the very essence of wisdom. Actually the physician's knowledge
is a series of gropings in a vast night, and consequently he must resist the
temptation to take advantage of his position by pretending certainties where
none are possible. The physician must realize that he can give only a
fraction of what the folk mythology demands; he should discourage the
folk attitude for fear of a negativist reversal, which may indeed have begun
in certain groups.
There is little in our civilization that may be taken for granted as being
"'natural." Our very gestures have a long cultural history. Imagination
is too limited to permit our realization of the modifications which have over-
laid and distorted primitive "natural" man. Medical men pride themselves
on having to deal with solid objectivities rather than with nebulous ideas.
But only a small fraction of human behavior is definable on a physiological
and neurological basis. It is usually wrong to deal with the patient as an
objective biological organism instead of as a human problem with a long
cultural background. The cultural mantle of the patient is rarely sympa-
thetically understood, not because the good will to do so is lacking, but
because the details of its development are unknown.
Poetry, politics, and God are all ideas which greatly influence our behav-
ior. They can be disregarded in medical practice in so far as the physician
and patient have a similar historical heritage. Culture enters in with con-
trasts; it can only become apparent when it is bizarre. The anthropologist
not only describes human customs but seeks to understand their development.
We know very little about our cultural backgrounds which probably date
back 100,000 years. There are a few relics which, by accident, have not
decayed, but we know nothing of Neanderthal Man's poetry or religion.
Biological man is very remote. Only the new-born resemble him, and in a
short time they too become the product of a host of environmental factors.
The physician has to deal not with a machine, but with an organism inti-
mately bound up with ideas and prejudices which are thousands of years old.
3. D. R.
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HUMAN BEINGS AS PERSONALITIES
EDWARD SAPIR
The term personality is a shifting, variable concept subject to numerous
interpretations. From the purely sociological standpoint it may be defined
by the position and actions of the individual in the institutions of his civiliza-
tion. Genetically it represents an integrity which persists throughout the life
of the individual, regardless of fluctuations in social status from childhood to
old age. Memory is a strong indication of the fundamental identity of the
personality in different periods of life.
The personality is always changing, but at a more or less steadily decreas-
ing rate. The increment in a child's personality produced by a given event
is large relative to the personality increment in an adult resulting from an
event of equal objective magnitude. The sociological concept of personality
would be adequate if we believed that the development throughout life was
slow and fairly uniform. But we must change this concept if we believe
that there is a rapid early development which subsequently slows down greatly.
Although in broad theory the personality is produced by a combination
of genetic machine and environmental factors, practically this is too vague a
definition and one subject to serious misconstruction. In so far as environ-
mental factors consist of the sociological heritage they act not directly on the
biological organism, but rather on a nuclear personality which is defined early
in life when the increment from objective happenings has begun to decrease.
This nuclear personality is of tremendous significance because it is firmly
fixed and is subject only to superficial correction and compensation. These
modifications may be expressed in effective behavior which is never funda-
mental. It is, therefore, the aim of the psychiatrist to get back to the
archetypes and plots of the infantile drama which lends fixity to personality.
The fundamental, nuclear personality comprises three strata: the genetic
or hereditary, the conditioning processes of intra-uterine life, and the pre-
cultural part of postnatal life. This precultural period is admittedly a prac-
tical rather than a theoretical division. It is the time before the infant is
extensively subjected to sociological forces, such as habits of cleanliness, and
before he himself has begun to transform culture, in such ways as by the
extensive use of symbols and language. This period probably ends at the
age of three.
The attempt to evaluate personality by typology is primarily superficial.
Traits described by this method are too heavily pyramided by the cultural
process to be fundamental, for the same objective response can be arrived at
by different paths, depending on corrections and compensations.
In the present state of knowledge, little can be said about the nature of
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the qualities making up the nuclear personality. Two, however, may be
mentioned, the acuity of sensation or sensibility, and the expression and recep-
tion of love and affection.
Children are, then, active, vibrant individuals-little Hamlets and little
Caesars. This concept implies a serious criticism of modern educational
method with its sociological approach to personality as a malleable affair.
There is a grave fallacy in the attitude that because the child's personality is
sociologically insignificant it is not of the greatest developmental importance.
J. D. R.
DWIGHT H. TERRY LECTURES
March 15
ORDER AND LIFE: I. THE NATURE OF THE BIOLOGICAL ORDER
JOSEPH NEEDHAM
Sir William Dunne Reader in Biochemistry in Cambridge University
Scientific philosophy has not yet evolved a satisfactory comprehensive view
of the nature of the biological order because of the cleavage that appears to
exist between form and function. A similar dualism is represented by the
view that separates matter as inanimate and animate. It is the duty of the
biologist to consider how form can be reconciled with function since the
purpose of science is the minimization of alogical causation in the universe.
Intelligibility is increased by a concept of oneness, and philosophical thought
has endeavored historically to accept biological phenomena as natural on the
basis of credibility. The natural theism of Sir Thomas Browne, argued that
such data were so extraordinary that they must be true, and intelligibility
followed credibility.
Fundamentally we are dealing with the concept of vitalism as opposed to
mechanism. Form versus function is a metaphysical problem and from the
standpoint of present-day science should be regarded as morphology versus
biophysics. Synthesis of the two implies an organization in biology that is
difficult to follow because biological terminology differs so from that of the
physical sciences. Vitalism formulates an entity in the living organism quite
apart from chemical substance. However, it is important to remember that
the organizing relationships of the mechanisms of life, as manifested by pro-
cesses in living cells, may be no more complicated than those of purely physical
phenomena-for instance, the formation of certain crystals. The new point
of view does not forget the complicated nature of living things and avoids
attempting to explain their behavior on a hypothetical basis.
The ultimate question concerns the riddle of form (morphology). How
does biological organization exist at just the right time and place for function
478to occur? Haldane postulates such phenomena as axiomatic. The utility of
this attitude as a method of thought is questionable; especially since there is
much arbitrariness in biochemistry where little is known except facts.
Henderson believes that vitalism is dissolved by universal determinism based
on the fitness of environment. These, views overlook the possibility that the
relationships between biological form and chemical processes are open to
experimental attack. Geometric measurements in biology have a definiteness
of form that can be mathematized. The size and form of particles or mole-
cules are complementary aspects of one reality. Analytical biology has been
opposed by those who think it is simply a study of death. Bergson considers
physical (and biological) chemistry as dealing with catatonic order. But
Bohr points out that parts of an organism may remain functional despite its
death, which is true of a tissue culture. Haldane says that mathematics can-
not be applied to life because mathematical phenomena are separate elements
while life is a whole no matter how one deals with it. Yet D'Arcy Thomp-
son, who was interested in the phylogenetic application of mathematics, used
straight coordinates transmuted to curves and was able to get fair representa-
tions of allied species. The problem of growth ratio was introduced by
Aristotle, and there is no satisfactory method of measurement because it goes
on so rapidly. Murray has tried to measure differentiation rates by serial
drawings of the heart which keeps pace with changes in the whole organism.
The reciprocals of the time intervals showed that the rate of change occurred
much faster in the first drawings than in the later ones. Similar problems
of the mechanism and causation of biological transformations constitute the
basis of dialectic materialism, a new school of scientific thought widely applied
in Soviet Russia. Its central idea is as much opposed to pure mechanism as
it is to vitalism. S. T. Coleridge defined life as a process of many mutually
working parts to form an integrated whole. To understand properly this
proposition the biological order should not be regarded as fundamentally
inscrutable. H. H.
March 18
II. CHEMISTRY AND MORPHOLOGY
The relation of physico-chemical to morphological concepts, finds expres-
sion in the fundamental "entelechy" of Driesch (1891), which is perhaps the
modernized "supernatural" of Galen. Prior to this time development was
said to occur through a qualitative division of the germ plasm in the nucleus
of the zygote. A mosaic-like distribution of the developing organism was
apparently suggested. Driesch, using echinoderms, offered two tendencies
in development: (1) Prospective Significance, dealing with the actual fate
of non-differentiated tissues, and (2) Prospective Potency, dealing with the
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possible fate of non-differentiated tissues. This non-variable property of
wholeness was called a "harmonious equipotential system," the pluripotence
of Driesch, which is the effective force of vitalism, a system of negations,
a suspending of possible reactions, an arranging agent, an entelechy.
With the breakdown of self-differentiation as a principle, entelechy
became an abstraction of little practical significance. Spemann maintained
that the fate of embryonic tissues is not irrevocable and offered the theory of
progressive limitations. He defined growth as a progressive restriction by
the determination of parts to pursue fixed fates.
J. Lotka applied mathematical equilibria to the restriction of potentiality
by multiple bifurcation, and likened it to a railroad switch-yard in which the
control is lodged in the non-plastic lip of the blastopore. Spemann's concept
may also be analogous to the situation which obtains in a supersaturated solu-
tion which will crystallize about a nucleus. This solution, the blastomeres,
are in a metastable state and the organizer or nucleus is the center of precipi-
tation. More recently, Child offered his theory of physiological gradients as
developmental controls. However, in all these hypotheses, it is suggested
that the embryo is not an unorganized heap of cells but rather a much
organized mass.
Woodger suggested that the most important problem was that of dupli-
cation of molecules. His concept of the organism has three subsidiary
notions: (1) the organic whole, (2) the organic part, and (3) the organiz-
ing relation. The concept of spacial hierarchy was broached-an abstraction
of space and time-and this was divided into three levels: (1) the higher
level, dealt with in morphology and anatomy, (2) the intermediate level,
mainly histological, and finally (3) the lower level, a biochemical field.
This theory is analogous to the group theory of mathematics with its mathe-
matical envelopes. s. K.
March 19
III. THE PLACE OF THE BIOLOGIST IN THE HUMAN ORDER
The molecular components of .the organism share in its properties as
living matter. Thus the ultraviolet light absorption curve of intact sea-urchin
eggs is unlike that of the component proteins. After cytolysis, however, the
absorption properties do resemble those of the constituent molecules.
Numerous other examples of the influence of micromorphology upon molec-
ular and atomic properties are cited. The actions of muscle tissue enzymes
within the living cell are radically different from those of the extracted
enzymes. The ferments appear to possess an organization which is destroyed
when the micro-organization of the cell is lost. The chain of actions occur-
ing in vivo requires a morphological enzyme contiguity, the destruction of
which leads to a change in the reactions occurring in the system. These
480principles apply only to specific, cell-dependent enzymes, however. There
are also specific, cell-independent enzymes, such as lipase, and non-specific,
cell-independent enzymes, such as glutathione. Until very recently the bio-
chemical reactions involved in muscular contraction were believed to be
unlinked, parallel reactions, but it now appears that they are all chemically
coupled.
The fundamental concept of connecting bridges between micromorph-
ology and chemicophysical properties of living systems became tenable pri-
marily as a result of the researches of William Hardy. His studies of the
nature of the colloid state and of interfaces were extended by R. A. Peters
and were developed into the concept of the liquid crystal, the architecture of
which is formed by the colloid framework, with the continuous phase giving
unity to the whole. As is the case with solid crystals, X-radiation has proved
an invaluable method for determining the architecture of this "paracrystalline
state." The technic has been applied to animal fibers, furnishing confirma-
tion of the polypeptide chain theory of protein structure. Elasticity of the
fibers can in some cases be shown to correlate with the ability of the molecule
itself to contract. This contractility, which may reduce the molecule to 50
per cent of its original length, depends on the presence of residual valences
in the chain. The application of this phenomenon to the mechanism of
muscular contraction is suggested.
The concept of a colloidal framework in the cell explains the ability of
centrifuged eggs to develop normally. The two fractions of egg protein
have different functions; the elastic cytoskeleton is formed by the pseudo-
globulin fraction, the vitello-protein serves as a source of nitrogen and
phosphorus.
It can be shown by X-ray spectra that certain living cells are of a
crystalline nature. The physical state of protoplasm is thus transitional
between the completely amorphous isotropic liquids and the rigidly organized,
crystalline solid. The paracrystalline state makes possible many of the prop-
erties of biological systems:'
1) Their varying permeability and internal structure is explained.
2) This structure makes each cell a proto-organ.
3) The oriented crystalline structure favors catalysis by virtue of the
interfaces present.
4) The liquid crystal enables the cell to maintain its morphology despite
changes in its molecular components.
It thus appears that micro-morphology and biochemical properties are
closely related. There is organization at molecular, paracrystalline and
anatomical levels. As a result of the development of new technics in colloid
chemistry since the 1890's the breakdown of the barrier between physico-
chemistry and biology has occurred. J. D. R.
481 EVENTSYALE JOURNAL OF BIOLOGY AND MEDICINE
March 21
BEAUMONT LECTURE ON THE HISTORY OF MEDICINE
LIMITING FACTORS IN THE ADVANCEMENT OF SCIENCE AS
OBSERVED BY THE HISTORY OF EMBRYOLOGY
JOSEPH NEEDHAM
Sir William Dunne Reader in Biochemistry in Cambridge University
To be published in full.
March 28
PHYSIOLOGICAL AND CLINICAL ASPECTS OF THE CORONARY
CIRCULATION
G. v. ANREP
Professor of Physiology, Cairo, Egypt
The first important studies of the relationship of coronary flow to the
cardiac cycle were made in 1898 by Porter, who concluded that the contrac-
tion of the cardiac musculature in systole constricts the coronaries, and that
consequently the flow is maximal in diastole. This view is still widely held,
but there are also supporters of the theory that the flow is greater in systole
and it has even been denied that a constant relationship exists between
coronary flow and the cycle.
In the present study, the left coronary of a heart-lung preparation was
perfused under a constant pressure. The flow was determined by measure-
ment of oscillations in the perfusion reservoir with a hot wire microphone.
Under these conditions the systole of the heart was found to reduce the flow
of the perfusate. Skeletal and smooth muscle studied under similar condi-
tions were also found to constrict their blood vessels by contraction. Inas-
much as the diminution of flow is proportional to the force of contraction, it
would appear that during systole the left ventricle becomes more anemic
than does the right.
In another series of experiments, the coronary of the living animal was
cannulated in situ and perfused from the aorta of the same animal (auto-
perfusion); the rate of flow was measured by a modification of the Ludwig
Stromuhr. Under these conditions there was found to be an apparent
increase of coronary flow in the beginning of systole, followed by a marked
fall in the remainder of systole with a prolonged rise in diastole. The systolic
increase, however, was found to be a result of coronary pulsation rather than
increased inflow of blood from the aorta, because it persisted when the con-
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nection between the aorta and coronary was cut off during this phase of
the cycle.
A mechanism is described by which it was possible to occlude the inflow
to an autoperfused coronary during any part of the cycle. It was found that
with occlusion during systole the flow was reduced only 3 per cent; with
occlusion in diastole there was a 47 per cent decrease in coronary flow.
Furthermore, with occlusion in diastole the pressure in the system beyond the
point of occlusion falls. But with systolic occlusion the pressure does not
fall because the capillaries are shut down and the perfusate cannot flow
through. These results were confirmed by experiments on surviving human
hearts obtained at autopsy.
It is concluded that in the perfused heart of the heart-lung preparation
and in the autoperfused heart in situ the coronary flow is maximal in diastole
and minimal, with the heart relatively anemic, in systole. J. D. R.




Director, Institute of Medical Chemistry, University of Szeged, Hungary
In 1932 the structure of vitamin C was unknown; two years later
ascorbic acid was being synthesized at a cost of about five cents a gram.
This history of the antiscorbutic principle is a long one. In the middle
ages a decoction of pine needles was used in treating scurvy. Captain Cook
described the disease among his sailors and reported successful treatment with
lemon juice. In 1804 fruit juice was introduced into the British Navy as
a compulsory part of the diet. But progress in combatting the disease was
slow, presumably because people in the habit of attributing illness to what
they had eaten would not believe that disease could be caused by what they
had not eaten.
Scurvy was produced experimentally in guinea pigs in 1912, facilitating
a search for the antiscorbutic principle.
An interest in the brown color which appears in apples, bananas, and
other fruit when they become overripe, led the speaker to think that this pig-
mentation might be associated with the brown pigmentation of Addison's
disease. An oxidation-reduction system consisting of phenol and quinone was
found to be present in these fruits, the quinone compound being pigmented.
Irreversible conversion to the quinone form produces the permanent brown
color. Plants containing a peroxidase do not turn brown when they die;
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but if to the juice of such a plant phenol and hydrogen peroxide are added,
the brown quinone pigment appears. There is a slight delay in the appearance
of the pigment and this was found to be due to the presence of a powerful
reducing substance which must be used up for the oxidation to occur. This
reducing substance was found to be present in the adrenal gland also.
Most of this work was done in Holland and was continued at Cambridge
where crystalline preparations were obtained from cabbages and adrenals.
The empirical formula for this substance was found to be C6H806. It
proved to be one of the strongest nitrogen-free reducing substances associated
with living organisms. Determination of the structure of the substance, a
problem undertaken by Haworth, was impossible without larger quantities to
work with. All efforts to prepare these in England failed.
The work was now continued at the Mayo Clinic in Rochester where
enough adrenal gland was secured to make about 30 grams of the "hexuronic
acid." These crystals were brought back to England, but again the attempt
to determine the structure was unsuccessful.
The definite suggestion that the substance dealt with was of vitamin
nature was made in 1931 when it was found that the crystals protected
animals against scurvy. The conclusion that the acid was Vitamin C was
criticized on the basis that it was not active enough to be a crystalline vitamin
and that the crystals were probably of a mixed type containing small amounts
of an active principle. To determine whether this objection was valid was
a chemical problem which could only be solved by obtaining large amounts
of the acid. The work was now going on in Hungary in the center of the
paprika district and it was found that this plant was a rich source of the
crystalline acid. That the pure acid itself was the active principle was shown
by preparing an inactive, stable ketone derivative which could be definitely
isolated. When this was reconverted to the acid it was found to be fully
active. Several workers were supplied with 'the product in the attempt to
determine its structure. Haworth made questionable a suggested furane
structure on the basis of roentgenological studies of the crystals. He sug-
gested a carbohydrate acid anhydride formula, with enolization of a carbonyl
group to give a double bond in the chain. This double bond explains the
reducing properties of the molecule. By adding two hydroxyl radicles it can
act in an oxidation-reduction system and this is of course reversible. Atmos-
pheric oxygen splits the molecule irreversibly at the double bond. Haworth
proved the correctness of this concept by synthesis from xylosone. He added
hydrocyanic acid to form the cyanhydrin, hydrolyzed to form the carboxylic
acid, and heated with acid to produce the acid anhydride with concomitant
enolization of the ketone group. In this manner ascorbic acid was formed,
the acid properties being due to the hydroxyl groups on the doubly bonded
carbons. The inexpensive synthesis developed since uses glucose as the raw
material; this is converted to sorbitol, which can be transformed directly into
ascorbic acid.
484The naturally occurring laevo-rotatory form is active, whereas the dextro
form is not. The role of ascorbic acid in cell mechanism is not dear. The
skin of patients with Addison's disease has been bleached by its administration.
Other clinical applications appear hopeful, and of course the prevention and
treatment of scurvy is placed on a more solid basis. J. D. R.
NEW HAVEN MEDICAL ASSOCIATION
February 20
RECENT ADVANCES IN OUR KNOWLEDGE OF THE BILIARY TRACT,
TOGETHER WITH THE END RESULTS OF BILIARY
TRACT SURGERY
DR. I. S. RAVDIN
Professor of Research Surgery, University of Pennsylvania
The concept of the gall-bladder as a useless vestigial structure has con-
siderably modified during recent years. There are now two rather sharply
defined schools, one believing that the cystic duct is a one-way tube permitting
bile to flow only into the gall-bladder, where it is absorbed; the other believing
that the gall-bladder has definite contractile power and is at least partly
emptied by the cystic duct.
Striking differences may be observed in the composition of bile under
various conditions. Normal liver bile contains base, chloride, bicarbonate,
and calcium in approximately the same proportions as does blood plasma. In
normal gall-bladder bile base and calcium are greatly increased while bicar-
bonate and chloride are much diminished. In the damaged gall-bladder
base and calcium are low, chloride and bicarbonate increased, and bile salts
very low or absent. The bile salt concentration of gall-bladder bile is an
excellent index of the extent of damage to that organ. Cholesterol becomes
concentrated in the gall-bladder, often markedly so in the injured organ, but
there is great difference of opinion as to whether it is absorbed, secreted, or
simply concentrated, and as to the variations in these processes brought about
by disease. A rise in blood cholesterol takes place by means of an increase
in the ester fraction, whereas it is the free cholesterol which increases in the bile.
The pre-operative preparation of the gall-bladder patient is very impor-
tant. The Van den Bergh, glucose tolerance, and bromsulphthalein tests
are indicated for most patients. It is often important to consult a good cardi-
ologist, inasmuch as myocardial failure is one of the common causes of post-
operative death in these cases (it has been suggested that streptococci from
the biliary tract affect the myocardium or that the heart is weakened by
unusual deposits of fat). Transfusion before and after operation is a better
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way of preventing postoperative hemorrhage than is the administration of
calcium. Liver shock and pancreatic asthenia may be prevented by intra-
venous glucose. After operation 600 cc. of bile are returned into the gut
by duodenal tube to restore the extrahepatic function of the bile.
Spinal anesthesia is the only type, except the local, which permits extensive
operation on the biliary tract without liver damage. The subcostal incision
is favored, since it allows easy access to the common duct and a further
approach to the appendix. An aberrant hepatic artery should be watched for,
inasmuch as some unexplained deaths are doubtless due to hypoglycemia fol-
lowing accidental ligation of the hepatic artery, a condition which has been
reproduced experimentally. In general, cholecystectomy is the operation of
choice.
The end results are variable. In one series 60 per cent of the non-
calculous cholecystitis cases, 80 per cent of the chronic calculous cases, and
85 per cent of the common duct cases showed results which could be called
satisfactory. With proper safeguards, the mortality, even in the presence of
grave myocardial damage, need not be high. The absence of good results
in many cases is hard to explain, except on the basis of a residual hepatitis or
pancreatitis, or the alteration in function resulting from the loss of bile salts
from the intestine. A rather close association between cholecystic disease and
diabetes often seems to exist and this may account for some of the poor results.
P. M. L.
March 6
THYROID STATES AND THEIR MANAGEMENT
DR. FRANK LAHEY
The Lahey Clinic, Boston, Massachusetts
Two aids in the diagnosis of hypo- and hyper-thyroidism promise to be
useful in border-line cases. It has long been known that tissue resistance is
increased in hypothyroidism and decreased in hyperthyroidism. Using alter-
nating current of high frequency (20,000 cycles per second) to avoid polari-
zation and a Wheatstone. bridge modification for the measurement of
impedance and resistance, it is possible to determine the impedance angle of
the tissue in an arm-to-arm circuit. The impedance angle serves as the
measure of thyroid dysfunction. Microtechnic provides a second aid. In
hyperthyroidism the thyroid quickly takes up iodine administered in the form
of Lugol's solution. This is reflected in a brief, slight rise in blood iodine
which contrasts sharply with the high, maintained rise in normal individuals.
The mortality in goiter operations increases with the descent of the
thyroid behind the sternum into the mediastinum. It is the duty of the
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physician to recognize and advise removal of goiters which may become
intrathoracic. The clinical signs of an intrathoracic goiter are great size,
dilatation of veins due to obstruction of the internal jugular, and evidence of
a compensatory circulation. The dilatation of superficial veins over the
sternum is indicative of an intrathoracic goiter even if there is no neck mass
evident. If, on X-ray examination, the trachea appears narrowed to a thin
line, it is indicative of a bilateral goiter mass or neoplasm even if no shadow
appears on the plate. Intrathoracic goiters are removed in two-step opera-
tions. With proper technic removal of the manubrium is not necessary.
The discrete embryonal or fetal adenoma of the thyroid is usually over-
looked. If the adenoma becomes malignant, the outcome is hopeless because
of the lymph drainage from this area. Prompt removal should follow
recognition.
Exophthalmic goiter in children should be treated as in the adult. Mea-
sures taken must, however, be conservative as children react to toxicosis more
readily. Operations should be performed in two stages and a larger thyroid
remnant left. The intense intoxication of hyperthyroidism may be explained
as the result of excessive combustion. Whatever is good for diminished liver
function is good for hyperthyroidism. The signs of thyroid crisis are severe
intoxication, vomiting, diarrhea, increases in activation particularly when asso-
ciated with irrationality, and an apparently causeless rising pulse. Treatment
of the crisis should be continuous. Forty to sixty drops per minute of saline
solution containing 50 drops of Lugol's solution per 100 cc.& are cannulated
into the saphenous vein; 500 grams of five per cent glucose solution are
given. A ten per cent solution tends to thrombose the vein. After the
crisis and a consequent three-week carbohydrate diet, a subtotal thyroidectomy
is performed.
The postoperative danger of thyroidectomy is progressive exophthalmos
which cuts off the nutrition of the conjuctiva by eyelid pressure. This may
result in sloughing to the extent that enucleation of the eye becomes necessary.
The eyes may be protected by vaseline or boric acid treatment and sewing
the lids together. As a last resort an operation for orbital decompression may
be performed.
The signs of so-called apathetic hyperthyroidism are quite contrary to
those of typical hyperthyroidism or exophthalmic goiter. Typical hyper-
thyroidism tends to occur in patients up to 40 or 50 years and is characterized
by exophthalmos. The thyroid is larger than normal and of a definite, firm,
hyperplastic character. The pulse rate tends to be high and of a striking
character, snapping and full. The apex impulse is tumultuous, thrusting, and
diffused over the precordium. In contrast, atypical hyperthyroidism occurs
in patients above 40 to 50 years. The eyes are in repose. The thyroid
tends to be smaller than in typical hyperthyroidism. The apex beat is not
forceful, is not striking, nor does it tend to be diffused over the precordium.
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The skin is cool, dry, wrinkled, and pigmented, while the patient is tired,
sluggish, and even apathetic. The patients with apathetic hyperthyroidism
are those in whom unexpected fatalities occur. They are the patients to
whom, because of their low basal, lack of pre-operative agitation and their
apparently safe course while on the operating table, too much surgery is done
at one time. Any patient showing apathetic hyperthyroidism should be oper-
ated upon in two stages.
Total thyroidectomy is most satisfactory in angina pectoris, but unsatis-
factory in cardiac decompensation. When hyperthyroidism is associated with
cardiac failure, conditions are ideal for operation. Patients must, however,
be advised that they trade pain for a vegetative state. N. E. R.
March 20
THE KEY TO NASAL DISORDERS
DR. HARRY BERMAN
ANew Haven, Connecticut
A great many nasal disorders result from distortion of the nasal septum.
Its normal function is that of spacing of the nasal chambers during respiration,
the stimulus of cold inflowing air causing an engorgement of the extensive
venous plexus covering the turbinates and a consequent diminution in size of
the meati, thus allowing warming, filtering, and moistening of the inspired
air. Trauma is a significant factor in septum deviation, although 90 per cent
of all septa show slight distortion. Heredity seems to have small significance.
Individuals with high-arched palates usually show deformed septa, and usually
have a history of mouth breathing. The great mass of deviations, however,
are inexplicable in the light of recent history, and are probably due to infant
trauma resulting in small defects that are magnified with development of
the nasal passages. The usual result is hypertrophy of the turbinates on the
concave side of the deformed septum, and atrophy on the side of the occluded
nasal passage, with concomitant hypersecretion of mucus. If occlusion is
complete, there is a blocking of secretion, leading to irritation of the mem-
brane and infection; or, if the middle meatus is blocked there may be absorp-
tion of trapped air, production of a partial vacuum, and engorgement of the
venous plexus, giving rise to a catarrhal condition. Other complications may
be: chronic pharyngitis, lowered resistance to respiratory infection, headaches
from pressure of the septum against the turbinates, loss of the sense of smell,
and loss in body weight.
Submucous resection of the nasal septum has corrected the condition in
many instances. Under local anesthesia the mucous membrane is slit and
elevated, and as much cartilage as desirable is resected. No attempt is made
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at sterilization inside the nose since the mucous secretions seem to exercise a
protective function. The postoperative septum consists of a double layer of
mucous membrane with all distorted bone or cartilage elements removed, and
is ideally thin and straight. This operation, performed early in the history of
nasal trouble, would prevent many chronic nasal disorders. w. s. M.
April 3
PALMAR ABSCESS: LUMBRICAL ABSCESS: PLASTIC PROCEDURES FOR
RELIEF OF CONTRACTURES IN THE FOREARM AND
HAND, WITH DEMONSTRATION OF TYPES
OF SPLINTS USED IN THIS WORK
DR. WILLIAM E. BROWNE
Boston, Massachusetts
Surgery of the hand is made easier by the use of a few anatomical land-
marks to locate the more important structures and a few simple rules for the
diagnosis of nerve injuries. For instance, inability to spread the fingers apart
and/or to adduct the thumb across the palm to touch the distal end of the
fifth metacarpal indicates injury to some filaments of the ulnar nerve. Loss
of sensation over the thenar eminence and the outer three and one-half
fingers on the palmar surface and over the second and third fingers on the
dorsal surface, together with inability to extend the two distal phalanges of
the second and third fingers, is indicative of injury to the median nerve.
Wrist-drop follows paralysis of the radial nerve, often due to edema of the
musculo-spiral groove.
The common palmar space lies in the triangle formed between the thenar
and hypothenar eminences. Infection of this space often leads to pain in the
little finger when the index finger is extended. Incision for such an abscess
is best made in the palm in the shape of a "V" with apex toward the wrist.
A small piece of the dense palmar fascia may then be removed, exposing a
vein beneath which lies the superficial palmar arch, which is situated on a
line drawn from the web of the extended thumb to the distal end of the fifth
metacarpal. The deep palmar arch is one finger's breadth proximal to this
and lies on the metacarpal bones. Lumbrical abscess is best approached from
the dorsum of the hand with a small V-shaped incision between the fingers.
There is no need to ligate vessels or injure important structures in any
operation for abscess of the hand. Much harm may be done by making
large incisions and dragging drainage material through them. In the case
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best to wash the wound only with ether and to postpone any attempt at
nerve repair for 6 or 8 weeks or until all suspicion of sepsis is past, meanwhile
keeping the hand in a position of semi-flexion.
Much may be done to relieve disabling contractures by means of pains-
taking plastic operations. It should be remembered that the hand contains
three flexor structures to every one extensor and is generally used in a position
of partial flexion. For this reason the splint should never be flat, but curved,
to keep the hand in the "claw" position. The ideal splint is cut out of a
sheet of aluminum and bent as required, but cheaper ones of wood may be
purchased or improvised. A fractured finger or metacarpal is preferably
treated by devising a splint to apply directly to the part injured rather than to
the whole hand. P. M. L.